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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1 .114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 
10/06/2005 has been entered. 

Response to Amendment 

Amendment filed 10/06/05 with aforementioned Request for Continued 
Examination under 37 C.F.R. 1 .1 14 forms the basis for this office action. In said 
Amendment applicant amended the specification, cancelled claim 3 and substantially 
amended claims 1-2 and 4-8. Comments on Remarks submitted with said Amendment 
are included below under "Response to Arguments". 

Drawings 

1. The drawings are objected to as failing to comply with 37 CFR 1 .84(d)(5) 
beicause they do not include the following reference signs jointly mentioned with 
reference to a single Figure in the description: in particular numerals 12 and 30 
are not shown in relation to its other in a single Figure. Corrected drawing sheets 
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in compliance with 37 CFR 1 .121(d) are required in reply to the Office action to 
avoid abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the 
changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection 
to the drawings will not be held in abeyance. 
2. The drawings are objected to under 37 CFR 1 .83(b) because they are 
incomplete. 37 CFR 1 .83(b) reads as follows: 

When the invention consists of an improvement on an old machine the drawing 
must when possible exhibit , in one or more views, the improved portion 
itself, disconnected from the old structure, and also in another view, so 
much only of the old structure as will suffice to show the connection of 
the invention therewith. 

In particular, a lack of any connection between reservoir 14 and check valve 28 
implies that no circulation of coolant between reservoir 14, heat exchanger 24 and 
neutron source assembly 12 is shown. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
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sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

1 . The amendment to the specification is objected to for reference to both elements 
12 and 30 in the description of Figure 1 while only numeral 12 is shown in said 
Figure 1 . 

2. The specification is furthermore objected to for not disclosing the connection nor 
the topographic relation between the neutron source 12 and a portion thereof 
described by numeral 30 shown in Figure 2. 

Claim Objections 

1 . Claim 1 is objected to because of the following informalities: the wording 
"through by using a nozzle" (line 3) should be replaced by: "by using a nozzle". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-2 and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Eggers (5,392,319) (previously made of record) in view of Lidsky et al 
(5784423)(previously made of record) and Alger et al (4,141 ,224). 

On claim 1: Eggers teaches (see title, abstract, and Figures 1, 10-11) a method of 
cooling a low Z target material of a neutron source assembly, comprising: providing flow 
of liquid coolant (light water and D 2 0; col. 12, 1. 51 - col. 13, 1. 68) to a low Z (col. 6, 1. 
13-58 and col. 7, 1. 5-20) target material (target support region 116, on target carriage 
26) (loc.cit.) to cool the low Z target material (loc.cit.). 

Eggers does not necessarily teach said liquid gallium as liquid coolant However, it 
would have been obvious to include the teaching of liquid gallium as coolant for an 
irradiation target in view of Lidsky et al (col. 7, 1. 10-20) being at least suitable as 
equivalent to water (loc.cit.). It has been held that the selection of a particular material 
known in the art to be suitable for its intended purpose would be entirely obvious. In re 
Leshin 125 USPQ 416. Eggers further teaches the liquid coolant 134 (col. 9, 1. 28) to be 
provided to a non-bombarded surface (inside surface of 1 16 within 26 rather than the 
outside surface bombarded by the ion beam 22 (see Figures 1 , 10). 
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Although neither Eggers nor Lidsky et al necessarily teach the further limitation that 
liquid gallium be provided by a concentrated flow through a nozzle in a direction 
perpendicular to said non-bombarded surface, it would have been obvious to include 
said further limitation in view of Alger et al, who, in a patent on a cooling apparatus for 
an irradiation target (see title and abstract, and cols. 2-4), hence analogous art, teach to 
provide liquid coolant through, and by using, a nozzle 29 aimed in a direction normal to 
a non-bombarded surface (see Figures 1 and 2 in Alger et al) against the non- 
bombarded backside of the target 11 (again, see Figures 1 and 2), for the specifically 
stated purpose of increasing efficiency of cooling (col. 1 , 1. 19-23 and 44-66). Motivation 
to include the teaching by Alger et al in the combined invention by Eggers and Lidsky et 
al derives from the resultant increase in cooling efficiency as taught by Alger et al 
(loc.cit.). 

On claim 2: Eggers teaches a reservoir (inherently existing as otherwise conduit 
90 could not deliver said liquid coolant) (cf. col. 8, 1. 24-29) (see Figures 1 and 10) while 
Eggers also teaches a heat exchanger 132 or 226 (col. 9, 1. 23-35 and col. 13, 1. 34) 
through which heat is removed from the liquid coolant, said liquid coolant, when 
adopting the teaching by Lidsky et al being liquid gallium as explained in the rejection of 
claim 1 ; also, the combined invention with cooling apparatus as taught by Alger et al 
comprises a liquid coolant reservoir 23 (col. 2, 1. 23-24) while the liquid coolant is 
pumped from the reservoir (through 27, see col. 2, 1. 24 and Figures 1 and 2) through 
the nozzle 29 (col. 2, 1. 57-60) to the (in application to Eggers low Z) target material to 
cool the target material (see rejection of claim 1 above) and through a heat exchanger 
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28 (col. 2, 1. 24-27) to remove heat from the liquid coolant (a cooling system necessarily 
effects the exchange of heat and hence is a heat exchanger). 

On claim 4: the target material in Eggers comprises beryllium (col. 6, 1. 48-51). 

On claim 5: Eggers teaches a neutron source assembly 10 (title, abstract, col. 5, 
1. 40 - col. 6, 1. 58) having a liquid cooled target (light water and D 2 0; col. 12, 1. 51 - 
col. 13, 1. 68), comprising: an accelerator based neutron source 16/26/116 (accelerator 
16 (col. 7, 1. 5-20), target carriage 26 and target 116 (col. 7, 5-20 and col. 8, 1. 62-66) 
including a low Z material (such as boron or beryllium) (col. 6, 1. 13-59) (namely: low Z 
target 1 1 6 on target carriage 26; see col. 7, 1. 5-20 and col. 8, 1. 62-66) that is 
bombarded by accelerated particles (through proton accelerator 16; see col. 6, 1. 13-51) 
to produce a neutron flux (col. 6, 1. 13-59); and a cooling system to circulate liquid 
coolant (light water and D 2 0; see above) through said accelerator based neutron source 
(namely: through 16/26/1 16) to cool the low Z target material. 

Eggers does not necessarily teach said liquid gallium as liquid coolant. However, it 
would have been obvious to include the teaching of liquid gallium as coolant for an 
irradiation target in view ofLidsky et al (col. 7, 1. 10-20) being at least suitable as 
equivalent to water (loc.cit.). It has been held that the selection of a particular material 
known in the art to be suitable for its intended purpose would be entirely obvious. In re 
Leshin 125 USPQ 416. Eggers further teaches the liquid coolant 134 (col. 9, 1. 28) to be 
provided to a non-bombarded surface (inside surface of 1 16 within 26 rather than the 
outside surface bombarded by the ion beam 22 (see Figures 1,10). 



Application/Control Number: 09/360,582 Page 8 

Art Unit: 3663 

Although neither Eggers nor Lidsky et al necessarily teach the further limitation 
that liquid gallium be provided through a concentrated flow through a nozzle in a 
direction perpendicular to said non-bombarded surface, it would have been obvious to 
include said further limitation in view of Alger et al, who, in a patent on a cooling 
apparatus for an irradiation target (see title and abstract, and cols. 2-4), hence 
analogous art, teach to provide liquid coolant through, and by using, a nozzle 29 aimed 
in a direction normal to a non-bombarded surface (see Figures 1 and 2 in Alger et al) 
against the non-bombarded backside of the target 1 1 (again, see Figures 1 and 2), for 
the specifically stated purpose of increasing efficiency of cooling (col. 1 , 1. 19-23 and 44- 
66). 

Motivation to include the teaching by Alger et al in the combined invention by 
Eggers and Lidsky et al derives from the resultant increase in cooling efficiency as 
taught by Alger et al (loc.cit.). 

On claims 6-7: Eggers teaches a reservoir (inherently existing as otherwise 
conduit 90 could not deliver said liquid coolant) (cf. col. 8, 1. 24-29) (see Figures 1 and 
10) while Eggers also teaches a heat exchanger 132 or 226 in fluid connection with said 
reservoir of liquid coolant (col. 9, 1. 23-35 and col. 13, 1. 34) through which heat is 
removed from the liquid coolant, said liquid coolant, when adopting the teaching by 
Lidsky et al being liquid gallium as explained in the rejection of claim 5 {prima facie 
obviousness ensured, see case law reference there); also, the combined invention with 
cooling apparatus as taught by Alger et al comprises a liquid coolant reservoir 23 (col. 
2, 1. 23-24) while the liquid coolant is pumped from the reservoir (through 27, see col. 2, 
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I. 24 and Figures 1 and 2) through the nozzle 29 (col. 2, 1. 57-60) to the (in application to 
Eggers low Z) target material to cool the target material (see rejection of claim 1 above) 
and through a heat exchanger 28 (col. 2, 1. 24-27) to remove heat from the liquid coolant 
(a cooling system necessarily effects the exchange of heat and hence is a heat 
exchanger)., as well as means for circulating said liquid coolant between said reservoir 
23, said heat exchanger 28 and said accelerator based neutron source 1 1 in the form 
of pump 27 (thus meeting the additional limitation defined by claim 7 ) and nozzle 29 
(col. 2, 1. 24 and col. 2, 1. 28-30). Motivation to include the teaching by Alger et al in the 
invention by Egger and Lidsky et al derives from the more efficient cooling through 
improved circulation as expressed by Alger et al (col. 1 , 1. 19-33 and 45-65) as is also 
generally known in the art of cooling apparatus as conventional. 

On claim 8: Eggers teaches a liquid cooling system for a neutron source 
assembly (title, abstract, col. 5-17; Figures 1 and 10-11), said cooling system 
comprising: a reservoir (inherently existing as otherwise conduit 90 could not deliver 
said liquid coolant (col. 8, 1. 24-29) (see Figures 1 and 10)); a heat exchanger 132 or 
226 in fluid connection with said reservoir of liquid coolant (col. 9, 1. 23-35 and col. 13, 1. 
34). Eggers also teach a low Z target material (1 16 on 26) within the neutron source 
assembly 10 (col. 5, 63-68, col. 6, 1. 13-58, col. 7, 1. 5-20 and col. 8, 1. 62-63). Eggers 
also teaches said liquid coolant to cool a non-bombarded surface of said low Z target 
(inside of 116, rather than outside, upper face of 1 16 that is bombarded). 

Eggers does not necessarily teach said liquid gallium as liquid coolant. However, it 
would have been obvious to include the teaching of liquid gallium as coolant for an 
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irradiation target in view ofLidsky et al (col. 7, 1. 10-20) being at least suitable as 
equivalent to water (loc.cit.). It has been held that the selection of a particular material 
known in the art to be suitable for its intended purpose would be entirely obvious. In re 
Leshin 125 USPQ 416. Eggers further teaches the liquid coolant 134 (col. 9, 1. 28) to be 
provided to a non-bombarded surface (inside surface of 1 16 within 26 rather than the 
outside surface bombarded by the ion beam 22 (see Figures 1,10). 

Although neither Eggers nor Lidsky et al necessarily teach the further limitation 
that liquid gallium be provided "through a nozzle providing a concentrated flow through 
said nozzle, in a direction perpendicular to said non-bombarded surface" (of said low Z 
target material within said neutron source assembly), it would have been obvious to 
include said further limitation in view of Alger et al, who, in a patent on a cooling 
apparatus for an irradiation target (see title and abstract, and cols. 2-4), hence 
analogous art, teach to provide liquid coolant through, and by using, a nozzle 29 aimed 
in a direction normal to a non-bombarded surface (see Figures 1 and 2 in Alger et al) 
against the non-bombarded backside of the target 1 1 (again, see Figures 1 and 2), for 
the specifically stated purpose of increasing efficiency of cooling (col. 1, 1. 19-23 and 44- 
66). 

Although neither Eggers nor Lidsky necessarily teach the limitation "means for 
circulating said liquid gallium between said reservoir, said heat exchanger and the 
neutron source assembly" "in a direction normal to said non-bombarded surface of said 
low Z target material within (said) neutron assembly" it would have been obvious to 
include said limitation in view of Alger et al who, in a patent on cooling apparatus for an 
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irradiation target, hence analogous art, teach a pump 27 (col. 2, 1. 16-47) for circulating 
said liquid coolant between said reservoir (in Alger et al, said reservoir is 23; see 
Figures 1 and 2 and col. 2, 1. 23) of liquid coolant, said heat exchanger (in Alger et al 
said heat exchanger is 28; col. 2, 1. 24-28) and the neutron source assembly (in Alger et 
al 13/15 (see col. 2, 1. 16-2) in order to remove heat from an irradiation target 1 1 (col. 2, 
1. 16) more efficiently; it is known to those of ordinary skills in the art of cooling 
apparatus that a higher circulation of coolant enhances the cooling rate through heat 
convection. Motivation to include the teaching on pump 27 by Alger et al in the invention 
by Egger derives at least from the resulting increased cooling efficiency. 

Motivation to include the teaching by Alger et al in the combined invention by 
Eggers and Lidsky et al on the above limitations on nozzle and means for circulating 
derives from the resultant increase in cooling efficiency as taught by Alger et al (loc.cit.). 



Response to Arguments 

Applicant's arguments filed 10/06/05 have been fully considered but they are not 
persuasive. 

With regard to the comments on the previous objections to the Drawings and on 
the specification as amended: the specification does not remove all grounds for 
objection to the Drawings for the following reason: 

In the description of Figure 1 an elongated element abutting 12 has no numeral, 
whole Figure 1 does not feature numeral 30 referred to in the description of Figure 1 per 
amended specification. Figure 2, on the other hand, does not feature numeral 12. The 
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drawings are thus seen to be incomplete and the amendment to the specification, rather 
than removing said grounds for objection to the Drawings, actually adds to the 
confusion by referring to both numerals 12 and 30 with regard to Figure 1 in one and the 
same sentence, while 12 and 30 are nowhere jointly shown. 

Consequently, both Drawings and Specification are being objected to. 
Furthermore, counter to applicant's argument in traverse of objection to the specification 
that Eggers (5,392,319) discloses support for the "outlet" 30: Eggers has been referred 
to in the original specification, but examiner does not find any statement on 
incorporation of Eggers by reference. Therefore, said argument is not persuasive. 

All other arguments pertain to newly added limitations examined herewith for the 
first time. As witnessed from the rejections under 35 USC 103(a) said newly added 
limitations are obvious over Alger et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1 91 9. The examiner can normally be reached on 8:00 - 1 8:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

April 21, 2006 



Patent Examiner: 



Johannes Mondt (Art Unit: 3663). 




